WOBBLE CLOCK GENERATOR AND DRIVING METHOD THEREOF 



mmnm-mmmmim^mm—mmmim-m-' mmwm^Mmm^— mmtf 



A wobble clock generator with a protective mechanism capable of avoiding 
interference generated from a phase-modulated wobble signal. The wobble clock 
generator has a logic circuit and a phase lock loop. The logic circuit is capable of 
figuring out a period count value by counting a period of a wobble signal according to 
a reference clock, and is capable of comparing an average value with the period count 
value for outputting a control signal. The phase lock loop is electrically connected to 
the logic circuit for generating a wobble clock according to the control signal and the 
wobble signal. When the control signal corresponds to a first logic level, the phase 
lock loop compares the wobble signal with the wobble clock to drive the wobble 
clock to be synchronized with the wobble signal. When the control signal corresponds 
to a second logic level, the phase lock loop holds the wobble signal without driving 
the wobble clock to be synchronized with the wobble signal. 
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so mmmm^Mm si mmrnmrn 

84 . 104 mms 86 mwmm 

ss mt\ iviiii'ft 90 m^mmm^ 

96 ibmmnwTL 98 ^-M^tt^i 

ioo mmmim 102 



m^wmmz.- - ^E^mm^m^^ • ~)tmh- (optical disc) i^jts 

m m m m'mmm m m w m a • n m m m &j m mmm m m a m ft £ 
- ° mm ■ mm^mmtammmm - mn-mm cd ytmnnmm^ 

mmm 650mb /,-,(, > H ft EMftG?£«5JS • Br£l^#fB 

^mff^^^M-^^i^itin^-^^M-nr^^^^atJ^* ' Mima 

^J#*tbi^filSIM" ( digital versatile disc, DVD) - ^^/JnM — fig ft) CD 

3fe & ffl l«J ' -fM M- K ^ S SPM AS^ CD ytWh' ° — ffff a • # f g Wi 

iffM^r-mith±mmmmmm^mmmm - *bp®*hi$ dvd ^t^ 

51 ( DVD-Video disc) > DVD f£ W 7» - Id & M ± "J fa 

4.7GB kj^ih . gi^/gste ■ ^{p^mm^mmm^mwnmMmm 
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± ' mmm^i dvd m^xmmmR * ^xMtm&mftfcmmmmm 

Ft Jf;fili ifli"M> ° i 1 1 ^ - i( - # xjj mmi'L m i V i!D rT ft 1 B k 1 CM M H - .'Alt:. 

— m iii ^ it hp nj m si p # i)i m m m m jv * at w m m & it g& « f4 • -a 

fti*^liilM!M*4 - 

± m w m m m m m m # $ k # ^ w f # he & be (frame) ; wn # #j ig « & 
m it ± m i « ^ «j « in m # ^ ^ - s nv a a tg # & # #j H g & f.v. si m- ± 
m & m m m + ° m ^-^iiiiA - «s n 5$ # #j # g & is is #■ r# • # 

& n # is & m *b rii w m m - «j & ^ # #j m & m m #• t& w # ^ ^ #g n * 

iSf&fBBS ftfHM£it( addressing )ff r ^^0^« 14 • mm$& DVD + R 

#i ts w • i m ^ xj] m b& f .v as j v m vt r? dvd+rw mmm^im.mmA^ 
&&&&&& ftmm - mmmmmt^tmm (address in P re g roove, 

ADIP) - 

h^TWiUKSf4f»_hiaSisB^ 30 fi*J3fcg?J&8& (*JKtf) » HWWfM 

' sa > sb - sc • sd . )lJ^,i^lfiii!lii/^ili^M'ff,;H • Vm 'i ! • Sa R sd 
^«tf»^W>tS»ilj-h«^ We«j»W > MtfS Sb & Sc iftfiHMSfJIS* 

iiiiiii'^i";/ 1 \y> km) Yummmy? ; mmm^ ^ \ wwmmr^ n -<\ • ^ 
sa • sb • sc > sd mwmmmmyt&mmrt&fm • m^w^ sa m sd 

mmmm. 31 -tii#Yt>M 32 Au^fttKMsstf-ft^fig - M/«f L?tt&gm^ 
«j^^s«fii ■ mimLitmmwm 31 ±w^stj^§ s a m sd . iimmy(Mmm 
m 31 ^mmmwMmwiwm^mmmm - fffft#pj^(Hi^jM!ifa ° w$n^ • n- 
31 iOMfiH pi m ' *^»it . h^^Mij^g sa > sd -fmmmm 
mMehWiftm±-jj ■ mmm^^eitam^ummMm sb * s c . nm&m 

(wobble signal) - wm&mmMm^- ■wmmBm^Mi^mM (adip> = 
mvtmm- > m±mmmmmmm (phase modulation, pm> uMmn 
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fetti^w^fliis (adip decoder) mmuammmm ° h^toi- • i^gg 

( delay circuit) 42 • ^-J&ftKft (mixer) 44 ' — i^gfltfig- (delay lock loop, DLL) 
46 > -mm'ti (frequency divider) 48 - XOR M©iIH«r 50 » W5t ' f£ 

Sin(£)*Cos(£)=~-Sin(2#) ^II^C(l) 

HKt ' #ffilllfr^& Sin( 9 )M--m ' M«^fM;^(l)Wm#SJ 0.5* Sin(2 6> ) » 

2mmwmm± lmmmmmitm • *OTsij^jtbEif#ssin(e+i8o o ) . rm 

Mil±-Mttffl^(l)pjf#irj 0.5* Sin(2<9+360°) - IMS 0.5* Sin(20)' Jft&Ugrin®* 

^•'i-.iii^ S2 • iwmmmm 42 ^mhi^ si mwmi • mvwm S2 na^ga 
si ,^tiif&#a 90° - .ivjMWn si m sin( 0 >^75 - mmm S2 ion sin( 0 +90°) . ^ 
i)Ui« S2 mm cos( ^ ) . &&ms& 44 ^m^to si * S2 m^mmmmts 
mum S3 > f^fiiTjfg^c^nj^nD-i^ S3 ^mms^ 0.5* sin(2 o ) > m\wm S3 
si - mmmmmm 46 m«^§s S3 mmmm S4 

[Sj^^ S3 • /^fiPiit@*MS 46 BMHISI*! Sin(2 0 )fft|« S4 • ffffi&K^ 48 

mmmrnt S4 w^^g^^ S4 ^— ss • at - mm ss mmi- 
m&mmzMwmm > mum si ^^fefip^^mm^ • ss m 

Mm si MS xor 50 iifr— xor MIS Wm% - i<Jl»mi\\M'j% Si 

^/^^fflfia^^MHgffnTOfuW^ adip . [^Mttmmmmmmmftm 
wz si %sm&mit S2 • Hitb^MMiiiMMit^ 42 mmm sm( e ym&jumm 

wwss^BrSM-b • wmxmKmwzmti si #a£§ijt» • ^«iiiM&42 
^mpfmmmm si ^mjmmiih^i^ si g<j*/Jn - mmgmmm$& 
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60 in^^Mt/miM^ ( analog-to-digital converter, ADC ) 62 - — UftM 
WWi (differentiator) 64 > - (multiplier) 66 . ~~ i^[Mjg§ 68 » ^MM 

70 > j^s - xor mmmwmm 72 - mmM-mmwmm 60 ^f^a.hM^f-?.^ 

(i)«S#frmMii;£ra«^ ° 

si ^Mtb^jiffiim^ ' Hnt^tb/«^M^§ 62 ^frf ^tbin^ si $f wmmt 
mmrnimm S2 im^wt^mmmimm (digital signal processing) - m-rmxr 
mm 64 wimwm S2 mff^>^»«iiiffl^«in§i S3 - sgjEttawtt si 
01 sin(^) - mm&mtmmm& 62 itff^i^fifb^ • mt<mmm S2 
ann^sm sin( 9 ) > ant sin( 0 mmfi-mmmsm cm 0 > - mih^ S3 ro 
m&t cos( <9 ) . mi^i 66 ^iijjfii-f.iH^ s2 . S3 mnmi^mwi^mtumw, S4 > ^ 
wm&iiymwwm S4 0.5* sin<2 e > - otif^ S4 fM^#j§i» 
S2 ^«i4i«jMfg ° ^^ittHhti^ 68 S4 ^nam^ ss w\^mm 

54 . 68 IJitBlfl Sin(2 6> S5 • ffi? [&«i§ 70 pJIW 

55 J^^^MIHSS S5 i-^M S6 • mtm • S2 > S3 - S4 > S5 - S6 

ijziis^isiiijijii^ ' taitb^piM S6 te^as S2 ^ xor wmmmmMr 12 mi 

adip . mmmmwmm 60 stM#B# - jt^M mtmmmwmmmm:n 
msm'mxi - Hjtbsitb/Mi-w^§ 62 mmftmmm 64 &£titw«E^iJ$i 
Msiiig . KMTmmMbtwmmmmmiiLmm^m^M • siratbMs 
62 mm^mm^mm^mi^Mimm • src^wg^j dvd+r ^5111 

ffi dvd+rw ««m - MifiWWSIfl 60 W^M^^ffiSnU^# 

DVD+R DVD+RW ^^B^rMS^fc > 

^fi^MIIIW^-SltTOS-iftlll^ (phase lock 

loop, pll) ° ^3STO^ffl3f5^Sc»— #%^FMttaS^E*&Am9Jg5^aS8j£^— M 
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-mmmmaummmmm ° mmmrn^m^mi^^mmmmm 

mxm^mnm^—mmmwm ; tm -^m mmmmwm mmmi i i -m 
-~mmm ■ im,\m ■umm^mmmAm^m^m\ immvm • mm- 

Bmmmmwtm&mmmxwm. > umzmm-mmrnmm^-m-mmmiyL 

n\m>i\'l' J DVD+R OTH^o DVD+RW - 

&&MS&80&$^ -mmm&m (band-pass filter, BPF) 82 - - (slicer) 

84 > — mMM$& 86 . StfflfKS (Phase lock loop, PLL) 88 • 86 

fe^ff— ##D#JK£|f§ 90 - — ff-»g& (counter) 92 . — ^f%Mf?^7G 94 - & 
btmmMWTt 96°mmmm 88 M^W^ *Bfe^^fcfcg£8( phase-frequency 
detector, PFD )98 - — MKHSS&SiK loop filter )100 > — M^MMiK voltage-controlled 
oscillator, VCO ) 102 - 104 • SS®H#M|g^1IIf4r 80 ■ DVD+R 

7fc«^— dvd+rw 3tM > ifiiiii^/m+irr dvd+r mmm dvd+rw mm 

m^m±mmwmm ( ^iPinram^iH^ S3 > ( ^ 

EPMram^rafc so) - ^mmm^ • 84 n.fjrt q (q factor) . 

ffl^ssiHi so ra^m^ si ' itt^ • u-iift so ^mssmmm^mmm^ 
muMm 84 m&#3£j$fBfi£im%& • &nmm^mw$M$mm ° ^ 

ft ' Sfcifcgg 84 SPfflWlfl^ si ( ) f$g»^lgg S2 ( ) ' Ut^f-iS<« 84 

i^mmiwm S2 ^mitto 86 i:;j-m^\\>m ; ( 88 - 

sfj$ts*Big8s ss ii . mtiL-mm\±Mm 98 #ttsOTng S2 mm S4 ^nn 
M«M^M«iijaiSMi^§« up mm/mm dn - aM&-»ftfi&§§ 98 
m&mmm up h^s* ij^se dn smmmMm ioo n# - «^t« ioo ^» 

eftHTOB up HS&fW^afc dn ^StB— S^at !f«K vc MEM»ISi 102 . - 

mfnm ' mmmmm ioo ^isBWWjeiiii-TO (charge pump) . mitmmn 
mmmmmmmmwm up h# «M^mit»Mffi v c . vxRnmwmm 
mmmwmmmm dn mm&mmmmmm vc - nt^f - ««isf ioo 
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^mm-Hmm&mmmmmmM v c mmm ° » mmskM^ 102 

«»ilL»fLfi5§!j«K Vc ^^JM^tfj^M^ S3 ° jfcb^f- ' Ifl^ S3 ( ) 

fr\ i mm&'M 104 mmmm$i S4 c mmmmm-mmttm% 9s . k 

mat - ss pjnift! Msm$'j*^if%^iEi?i^ S4 pfl^n S2 zwmm 

mmmttMM: • S4 it^ui^ S2 rmmsuro ° 

mwmm - ^ums4^iE,it ( rising e d ge ) mwteWMsiffiiEmm&jtii • 

wimmm S3 ^wiraiitM^iKM S4 ^t— ^AEmm^mm » i»ie 

1 1 1 )u S4 StfgfifcMSfciftafc S2 £ffifeiMRJ&'nTO^iS S2 f^r:»^^B#' 

fflfi-«^-ttK^ 98 #BB&g!ffi!TOfc UP ft 'l. Mm ( impulse ) • MfiSfiPfnIH#M 

mmmm up « dn !(ir/,--i.^ -^Bf^THf^gifp ; > S2 ^je^s 
ffi^m?^ S4 wiEitfit^^ - M^®#M5-^tb*£^ 98 m^mmm up ^ 
ffi«rf-[a^^tij*M vc > mmmmm S3 ^w^im^v-,^ S4 ct-ihjie 
^m^rs ' msei moras S4 t^mmmm S2 ^ta^ra . mmm 
yt S4 WE^ft^jw • miiL-mmtmm 98 #Mitt^»^ dn ^^—m« - 
mmmmmmmmm^ up » dn m^m-^mimiEmmw - nt^f- > v;v,m-um 

S4 Mil S2 |B)|@B# • £VK S4 KI^SS S2 ^IE^#|WlBtig#ffi{4-^^thK^ 98 

m&mmwi up h^^se dn - imm^mmmmmm up k^m^ss 
DN»s^ftij0^ up tmmmm dn ^^u/f^^^i^fsm^^miM v c - 
MMmmm up juMmra* dn MHum» m (duration) mm > mstnmtt 
S4 mm S2 i.^iiii'f • mmwfc ss ^^ifi^ffHims vc rfniiaitJtiTO 

S3 • 

«EttDVD + RHDVD+RW » - £Hr«DZ B «M" MBfJlfl SfcffiJ H ' 
• -fy/.Jlhl'ffl 'l'Ou (ADIPunit) SIJffiW93Mi!jM^ ' K-^ 8 f@»»iMJ^@ 
tt!S^3fSSCl*|5|#¥7C (ADIP sync unit) l£lt$41*7C (ADTPdata unit) > BW-K) 

85 Mffij^M*^Efei^iB»5f5^fif"j^m - ^spii s m^mmmzmm 
wmmmm S2 ros^^s^s^o^tgim ss ^^wa^i^ 
S2 ^sMuiif S3 mmmmma - mu#^j^» S3 f^jm«#^w^ ° wj^ 
is ' ss nm 85 fH#WM^p»^»M^stjBf s^^^^^jE^gfi 

MiEfflM^wiiiii S3 . K^sm^mnm^. si ^mmmmmmvf- • 

so te^ff §t imtmjmmm S3 - itt^ • mm S3 i&fB&ia^ 
^[iAipa«#sBM ' mm&$s& ss mmmmmmmmMKmmmt 
S3 . yffmi^mmmmm ss es&ti^ - ■ mn^Mm^^mmm 86 em • 
@ n^f^Mm-^mo^^tam ss ^MM^^^^m^ S2 
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cmmmi S2 ^mmmmMmmmm) mmmmmm S3 wmmm S2 • 
B$ii4s 90 -fOT^iitf^ m^mmmmmm m clk - f«iiMm«fs 

33MHz - fHg££ 92 Mf«#%Hf M CLK ^I+lf^Mii S2 ' 0%m 

M CLK ( rising edge ) mfflffimt K 92 ' ^EPtH» 92 f^ffl 

mvmm si ^M-mm^^m^mm^mm clk mm - mitomm* 
m-mjm 92 mmm-mm prd mmwm S2 ,immmm ° tomi?^ 94 
mum- ^raMwiM S2 ^#Msg«jitm« prd - mmmmmmtt mm prd ^ 
fmmm^-miM- avgprd - mwmm - wiifTt 94 ctiim 16 f@it 
mm prd igM^-ffl^jKitmwffi av gprd ° ftm^ 92 mrmtmrnm prd 
mmmnw-yt 94 ^ - prd f^mMtbesiff iix; 96 . mm 

m*¥ - tb^ii^i^x; 96 %mmwt%^mm. prd nit i&TOfot avgprd mmr\ 
mmmnmm prd hsur S2 j^jiam ws^eTOs > ^Hpm^ so 
mmmmm-^^m^mAmmmmm^m^ so . ^ - mmmw-7t 96 ims 
m mmm prdnci sfflfi-«^tb^§§ 98 • mmmmmz-mmmm 98 # 
lytm^MM^ up * dn . s^-mj^m^ 100 mirfiiiftwmmk up > dn - 

ne^OT S3 > S3 £««tTffif«iE « 

™r> tm ' so > I'Kffi^i mmmmmmrMmxmmmmm^Mm so 
mmf&mm S2 ^w^iMa/Hf ^mmmmmm^mmn^ 86 #ftaw 
hiam prdnci mmmmmn ss WRtffih^wii^i^ S2 ^gt^i» 
S3 . mmmm so 4>M#N§f^ii»«;M^M^»A«i&^M^^«g^ so wm 
t)m S2 MTOi^wmih ' iH-.n.'r • wmm 86 ^mmmmm prdnci & 
ffiffifu-M^tt^ 98 ^mmmtmmwm up > dn 100 • sut . 

tffli'.i(^ ss mmmmi'mmmm, S3 ^,ui^ S2 wm • 

hi ° s JiMT^iift^M S2 - it mi prd • i^mm^mm avgprd . $p_l 
pfrizit - tns/gsi c^rig) f^uia^-ft 84 n ■mww. (siiceievei) m$mmm 
mrM ( mwm. S2 ) - mm, si fMSMM-^fia^^jiifji^ c «OT§m so ) 
m\\\^mmm 82 mj^s^l - mmm • .;>i^ so ^maf&iii^amwifi 
q 82 gRffl^ - mrnnmmMm S2 6*j»s* -B#©^^^»rfn 

' anaEm^; > ras ss nmm ti & - s^iurat so ^m^mmi^ 
re^f ' Hi£bM#^M ss • jtb^ - tmmmm - mm 92 mmm 

mmri^ 90 mmimm^mm clk mmwm S2 z.&mmmmz.m^ 

mm CLK l^j'diP)!^ ' — JKM H ' #» CLK KjM^WA^SFI^ S2 ^J2pi%« 

^twm§£ S2 ^--s-a^ms!fM^#%HfM clk e<jM» ' wm^mMmns®. 

mm$m 33MHz 26.16Mhz W##£ffM CLK 5|5Hf tii^^M^^jfi 817.5KHz 
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mm, S2 - 'H'ilJiflTO 86 0f^0ffijB# • [»n t« 92 f^/fe^fiMltlM > 

HftTOiiCTTC 94 #gaSlf*¥i%f[i AVGPRD V% W^B ($J£p 0) > K'M 

iwmmmt 96 ^^asiiMTOffl avgprd mnmm&mmm^mmm 
m prd m=t m^mu avgprd » ^Mfw • sst»ss 92 ^ttmtn^ S2 
64 mm>« ' Wiism^ 94 {smmm 92 msumm-wm prd ( mum* 
^ni~n64) mm—m^mm avgprd (mam^M-i) - ^ip 

64 

Ml=(^M)/64 

^ft > mumm 92 ^ ^ n m^mfmm S2 2. 16 {raw • 

94 ftdfcff-gfcSS 92 rfrlittl^tfMffi PRD ( |rti/,J')r ' N65-N80) ^gf^ 
-fft z l^f AVGPRD ( HS#pfr£ M2 ) • //j;i!|J 

80 

M2=(jM)/16 



1=65 



rs]«ife - s$$iw T2 ft > mmm-mm 91 ^mmmm S2 £ 16 Mjwft - 
94 Bmmmwm 92 m^mwit^ffi prd m— nwpvm 
avgprd . m&M • &stffiffl*p ' &s$—Mim ' ,\\mmm avgprd mwi 
to ®{«— wmmnMmmtmmww-Tt 96 fM • antMTfg^miwi^fii mi 
^jmmm% si ^mBiimmmmmmm^m^wm clk 

mi . mm^mm si ^mmmmm^mmMw&§m ~®mm cmmwi 

si zmmmmmmmmmzmmmm clk z_mmm • rnmmt - - mm 

mw-itimm 93 mmmmm • » MsiKjM^^^^ifuPi^^iH^fuM^ 

' \im^mmmt 94 ^ 64 mmmmmmm mi • 64 mnmm 

56 MitM^'BiMMBSffi ' msmm^-mmnn • smb mi rt 

ffi^^^ffi Ml ft • th$£M«7C 96 nf!E«lflMtWB Ml mWfflM S2 £ 

#§t 16 mmm^m^mmmimm^mm ° mmsmm ■ j^m ti & > #j 

atf«i§ 92 W-I^.M-^.IM^ S2 21 16 ilii'WIfjn 94 MJ#{»ff-i^ 
92 0Tfitf«f Mi PRD 2fcff-»- -itMTOfB AVGPRD - fgg& 16 Pl,i I 'l^fll'f 1 1 J 
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ft 94 m't-Mmwm avgprd frmmmimw prd zmm - m\WMmm%i 

iSl^ili^JIJ tM£ 16 f0| I Mfifi PRD 64 M.U W( PRD => 

lf#MlllA ' HAJ#IIIIzyj?f7F^t;t!K}lOT7C 96 i»f«0M ° ill J-.n'ii F 

^«'jft^tf-»fii prd . m-m^m avgprd - w&mmm prdnci - nmm 
itMftzmmmim^mmmm - &^«ii*>$»«Ei (spindie) £$11^1 

^?»ffij^M)ft^>t##l§'i> ( disc eccentricity or disc run-out) Wf^fWmW}^ 

mmmmmmmm. • ^wmottc 94 s^b^tf-stM prd fflitMi 

avgprd h# . m%9al\m\Mm prd MtMt avgprd ' 

- «i« ' mmmm^mnmmm^wmm avgprd m 

WfrZL — (l/4)j£A#2.— (1/8) • ffiJ^^MSj©Si(l/4)*AVGPRD n£ 
(1/8)*AVGPRD - MlJtb^»^7C 96 #15S!r£aitft§i PRDNCI OTiftfflfu-^W 

th«ss 98 f^ihiptm^'j^ up - dn ° f^ieiA^ > mrmnmrn > stm«PRD 

Mf f-tfcTOffi avgprd i^--hiifi:Mfii*^ • ^^M^^^fMJistmTOfii 
avgprd i'i<j /;;>,': • rffMHtfS ti~t2 >|' - jtBMBffffitfit prd MtW^ffi 

avgprd zmtm^*Mmmi,^m • Hnt#£Mm§ES prdnci 5»®sira{m 

ffiMMfe ° ZftBf H T2 fl# > 94 #c«fg] T1-T2 ^fflgMmm 

m prd Sifsf HtHfe 2 ?*^: avgprd - $nfflA^ - rHJ&TOfB avgprd f§ 

28 . itbmm%mmmmm 4 • Mmra T2~T3 > ,n« 92 mmaji&it am prd 
0v 38 - i f.i^.i-^ri'jiHi. avgprd ^mmmmm^mm • m^ittbisMisTO 

96 ^H/nni T3 th^lf W PRD ffigff- M^ffi AVGPRD B# > Jtffi^WTC 96 M 

mmmmmm prdnci Et3«iwfu$f mssiiwfu • mm • fiif>v- ! W4m-, 

mm 98 ^ihfitBSfl'jmgi UP « DN 

-Mm ' irift^ so M4Hf5P«^M»3itA^ii«^^ 82 &#|g/£^8fc 

si > mmmm tmm so <pm 93 fgiMsg^fiw s fH^f^ii^^M 

m ' ^MfiP^aiE so ^iwA^ s mmummzmmmmtt^mtamnmmm^} »s 
mm^vvmmm 82 > i\\!r'>wmmm 82 - mm si {&#&Mt 

«•* 82 mrnrnm so Msgj^taiE si mmm^mm - S2 £-ms§ 

«rtg#f£it« 92 (ittje^tf- Ktfft PRD /J^r.fl ^l^'v'fll'l AVGPRD - Bjfcjgtb 
ig*;!JW7G 96 KSilil Si BUnMSffiM^rffil^ifelie^Mm^ 

PRDNCI - M'J#ffiiOT» 88 ^WISSeW!^ S2 MjeHK-^ S3 » Bjtt^jgt 

±izft^M«^§i 82 mwm si m^mmmm, si ^mm^mmmu • « 
jfliw^!iBwai§^3i^ prdnci mmfm • stim^i • tb^iiff^Tt 96 
#^i?»fre f« prd nf [M z pi%fi avgprd £Ms^/j^K>iE»feiJ# 
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^wmmmmt prdnci . m^Mmimmm&mmMmm prdnci ° 

wm-wm ' mmwmnw-ft 96 wnmm 3 mnmm prd gsiititTOfii 
avgprd jt^m^mm&mm^&mMummm prdnci . Hjtbs&sm 
mm T3-T4 « ng t4~ts m » ft-twa prd faitm^fR avgprd 

/J^^^i&#fl ' MffiMHf T5-T6 Rt • ff-fjtft PRD ^gf S£ z F±^Jfi! AVGPRD 

S2 flj^j^sa so ^M±Lmmz.mmmBW • ^Ti^iii 

K^MiHSS prdnci > HjtfcS^H T6 Fl# • ttmrnnW-jt 96 #mtf{ii(JMi5W 
3S« 3 m&r&M PRD Mf tfc-TOfii avgprd ^Mm^bm^S8^m ° (Mil 

ttfe • fcb$&l»7C 96 //MLj'l/'.l T7-T8 3 {mffi.ffi. PRD Mf IfcTO 

fii avgprd ^.mmm^mmmw • m^et pa ts Rt^#sfg^Mm^ 

PRDNCI o SJJi; . tb^SW^TC 96 ^Hf fig T3-T8 +WSW&SlflM PRDNCI 

ss m^mjEmmM S2 »/emm S3 > 
stohe prdnci ^nu^ S3 . m£—mmmmmw& ss g^mntm^ S3 
m%tm ° m&M - «ssw > tttssiassTG 96 ^jtiatf-afitft prd mzpt^f-» 

fig AVGPRD ^IjrrM^lJ^^mmi ' ^-^ Wit Mill AVGPRD f«^|2pi%M 
»f7C 94 ^f»#l3t-»{e PRD itfj ' Wmmm AVGPRD &} 

mm$.w&mtt£mmyt S2 ^wmmmmm^mmmmmfrnm. > *ti^i 
^ , ^ _ >ti^$f mo^im • mm 2 pmmMW7mmm - TOstm-® avgprd 
jpwmzmm ° Mrffj - ^HrjffifflKfifi^3Kis^tb^3i»7c 96 m^t^TOit 

Mffi AVGPRD > > #-«/ViUI|^MS^«iH# • fS^»M3fe 

817.5khz) > mm^mm^mmi clk ^m^^Mif^fSss^ 
mj- 7 F^jit« avgprd . $rm*mw2.mm ° 

^nHtgjs/T/^ > ikm S2 iagfwAfflfi-w^b$$^ 98 - m • « S2 ^him 
SM^mgg- 86 mm^mtiiummwi prdnci ^m-mmuM^ 98 > m^m 
m ' s^fMPss S2 mumwm prdnci . §tm^ 92 mM^mmmm 

PRD ll<J^f|; > TOiiff |pL7G 94 &3£g|£ff ^TOff SMI AVGPRD » - 

xtbi^iiuiftjc 96 smftmtmtmm prd h^^ih-ki avgprd \rmrv -• 

8l*JfSi8 ' SWSS^lfttl S2 lfi$^fiAfflfe-»I:bl£^ 98 i«}!5nTit£#¥ 

mM»7u 96 m^mmmmmmm prdnci i&b## > mmumwm 
prdnci ^^mik^ S3 M^sffif^fi»^iKjiH^i$«fti • ^fmimwm S2 
B^^drA^^^tbRs 102 mmmmmmm 96 m^^^as S3 - mr 
m&±mmm > ^itwfiwM^iro so - $£» 
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$( »t - mm dvd+r m dvd+rw mmm • Kmft±mmMm$mimm 93 

«*ai£3fm • m^mmm^mmmmm^mmmm cmmnwt so 

mmmmmm^mmm^m^mmmmisLmm^mmm^mn xor mum 
i^^mfifihw - mm - »iffi»f«ii^«^ so it/'k 7 :-!^,;;^ S3 ujjm 
mmtn— mt-mmw-jt^ s Mfiitj^iwjiff^iwfiwwtif • mumi dvd+r 

Id DVD+RW l'Wm ' fM 85 {@J»MJ»«tnM S3 IWIffi - Hjtfcg^Sfc S3 nj 

S3 ep^^mim* ' mstfi&mffl f— faiamw-Ttmifemm & - s 

98 ifcBJM'JP,^ UP ■« DN ° 

m HO ^MHI"«tfH5^ HO fee+f— «>t 112'— fKHsSC pick-up head) 
114 • — i^SijBf mm^MM 80 > JAAi •fcJlhx'r^^ft^uil'rr 116 ° mUW 114 nflf 

my6m^±mmm^mmmmmmmm.mm^mm s nm cmmm so) . » 
mrn'Mmmmmziim so ^aMMisiiKiTM so ig^^miiiitwfiitoifl 

3£ ( ^fiPin^ S3 ) - iTijfu««-ft?®«iS H6 ffi^ffiffll^ S3 ^PtbMM so + 

» i tr^i!^i'i < ;f.Aiii.f!i4 ( adip) . mm$m > mmm S3 mwm so itfr xor 
mmmttim^mmmmmzmm±i±mm>mm , m so 93 <h»m 
mmm&'MytmmmwTt • nt^ - s^h^is 93 mikjmjw (si- f£±iBtm 
*tc)4» ' 8 mmmmzmmzmmmmtmmm ss &^M£iii§£»MJ$ • 
mmmmmmmmm ue mmmmm so wis^ • m-w^bcmt-^ 
iih^^^7Eifl^«jm-MfiKjM^ff!rt^#tbJii • mum > fmrajw# 

M3i l^) 0 \f-mi:'imt ' HlLtE±3fflraH]"M*illKM PRDNC1 ^flcS^lsffi S2 jfijjg 

ikm prdnci m%$mtmmw3& ss • Hjtt«Ttgit^tttgm{^ ss mm 
BWiM^mmmmiEmfinm S3 • mi » **»o^ » #$g*Bm*& ss 

116 ^mmr-mmmmt^, mmmmmnmii'M - ms«t 

98 > ^fiP^»MM PRDNC2 lttE«ftIIt5fe{£it^ PRDNCI fi£ig£gfS€B& 
88 ft^tg - ^llN |-/,.l'!f;.r;(??) • m^mmM PRDNCI • PRDNC2 

^UmilW T2ir/ (M»KTx) IP^lt;Mi-»tLSig§^Ji:litBWJiJlMUP • 

dn . mmm • mb£*ii»7r; 96 ^^Miiii- prd ntf- 

AVGPRD ^M»^/J^ffi^^^figl^#[H]EI#mE^SIij : m PRDNCI Hfi&ggS^ 
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PRDNC2 • 



*«MS^Mg ' RS$!^J«fM - M RTlSfflfiM^ DVD+R MUlE DVD+RW 



30 IBITfM 31 ^gB&H 

34a • 34b « 34c 40 • 60 * 116 ViMvCtWmWti 

42 mmn$& 44 rrm\M 

46^68 mm>m 48^70 i^m^ 

50 > 72 XOR M illfiTO 62 

64 fflMW 66 

80 mmmmm^mm 82 ?fs«:« 

84 - 104 mi¥& 86 ilJUW 

ss itfasj® 90 m^mm.'tm 

92 nmm 94 *pmmww7t 
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96 



110 



114 



100 



98 



102 



112 




■mmm - iM^igffw - hi ^$ma^m§£!S muifl^ • m 
mmmmmmm • 

— ff-gfcSS (counter) - ' ffi*«»M#^fWttM 

MmAm^^H^^W^ia«9TO«^M»Mtt ; 

mmmmm^mmm ° 
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6. wnnf u«n 1 jri) i, rxk/-:ii. i r!MMH^i>iv y k 1 uii i ft - ^^mmmmmmmm 

7. $n« mmmm 1 wtm^jji • M^mmmnmmmm 

10. a^in utsisig 1 mfim^mmmmm^ms^ - K^^MS^mBSE^ 

11. mm^mmmm 1 ^m*^M^§i^«B& > K^MfiAiji^s— « 

^mmm—imm-wmimm^sm dvd+r dvd+rw 

13. £nTOTOi®Biig 12 ^t»^mhi4®i ' ^pmmm^—iiL 
mtu— t&— «at$»ifcfc © M ^iM a Mot mmm m^n 
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14. -mmmmmm^m - mmmm-m&m^.mxmmm^- mmmm 

15. m^mmmmm 14 ^mat^fft m^i^^.^^ - ^mm—umwmm 
m^—mmmm • M^mm^mmm ibsw ; 

16. $ncp|ff«^U$EHH 15 H5jTl^«ii4^S ' .IC'NrfciW : 

17. wMwtsiiiii 14 i^0fM^R#jKSH^^^ - ^mmm-umwm 

UK ° 

19. $p^ifB^Jtsni^ i7i^/tM3:mf«^^a^ ' >H;f emwm 
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20. mmmmwrn 17 m^^^mmmtm^jm - m*m-mm\- mm 

21. mmmmwtm n mmm^mmmm^jm > 

SfJi^H-aHS^ - .aSHK-ffi^Sfcg ^IfcflilMJW Mffif»MTOtM 

s^rra^— «i§* ' :tj,;i«ft>'ra • dvd+r ytmmm— dvd+rw 
24. ^^if#fimiam22Jim^^HtMi : i§M^ti^ - itfM^tffiSMi 
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